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(54) [Title of the invention] Method for processing a board 



(57) [Abstract] 
[Problem] 

Tb totally solve problems associated with the cutting of a base board into individual pieces. 
[Resolution means] 

First, in the first processing step wherein one surface 3 of a base board 1 is the surface to 
be processed, the other surface 4 of the base board is attached to an adhesive tape 2a and 
notches 5 are formed to a specified depth on one surface 3 of the base board 1 along 
pre -determined cutting lines. Then, in the second processing step wherein the other 
surface 4 of the base board 1 is the surface to be processed, one surface 3 the base board 1 
is attached to an adhesive tape 2b and the base board 1 is full-cut along the notches 5 from 
the other surface 4 of the base board 1 with the blade tip being placed within the space S 
between the adhesive tape 2b and notch 5. 

[Claims] 

[Claim 1] 

A method for processing a board wherein a base board is mounted on an adhesive tape and 
cut into individual pieces using a dicing blade, characterized by comprising: 
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a first processing step wherein one surface of the base board is the surface to be processed, 
. the other surface of the base board being attached to an adhesive tape and notches are 
formed to a specified depth on the one surface of the base board along predetermined 
cutting lines; and 

a second processing step wherein the other surface of the base board is the surface to be 
processed, one surface of the base board is attached to an adhesive tape and the base board 
1 is full-cut along the notches, from the other surface of the base board with the blade tip 
being placed within the space between the adhesive tape and notch. ^ r: 

[Claim 2] 

The method for processing a base board according to Claim 1 characterized in that tapered 
notches opening up to the one surface of the base board are formed. 

[Detailed explanation of the invention] 

[0001] 

[Scope of the invention] 

The present invention relates to a method for processing a board wherein a base board, 
such as a LCD (liquid crystal displays) glass board and seal glass for hollow package of 
CCD image sensors, is cut into individual pieces. 

[0002] 

[Prior art technology] 

In general, highly functional devices such as liquid crystal materials including oriented 
membranes and transparent electrodes, TFTs (Thin Film Transistors), and color filters 
(CFs) are integrated onto an LCD glass board besides wiring. The electronics glasses are 
made of borosilicate or quartz glass. In the course of manufacturing LCDs, a single base 
board (glass board) is divided into multiple sections and devices are integrated into each 
one of them. The single base board should eventually be diced into individual pieces. In 
the prior art dicing process, the base is diced with a single full cut; therefore, the base 
board (including diced, individual pieces) should be held against cut resistance, lb do so, 
the base board is mounted on an adhesive tape of for example UV curing type that yields 
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great adhesion of approximately 1000g/25mm and then totally cut using a dicing blade. 
[0003] 

[Problems overcome by the invention] 

In the prior art full cut dicing of a board, the cut- through distance of a dicing blade is set 
for slightly larger than the base board thickness. Therefore, the base board is cut with" 
the blade, tip incising the surface (adhesive layer) of the adhesive tape. This may create 
adhesive chippings (glass pieces) or tape debris attached to the board surface. 

Conventional board cleaning processes do not completely remove the chips or tape debris 
attached to the surface, resulting in deteriorated yields and product qualities due to 
defects caused by foreign substances. Resin blades in which diamond abrasive is 
embedded in a resin bond disk are predominantly used as the glass dicing blade. The 
blades significantly wear out due to increased cut resistance and adhesive fallout when 
they make contact with the adhesive tape as in the prior art. Consequently, some 
inconveniences occur, such as shortened blade life span and reduced dicing speed and 
performance. 

[0004] 

For example, a glass board is first cut and divided according to measure in order to 
manufacture a seal glass for CCD image sensors (such as area and linear sensors). The 
individual, divided bases are beveled on the edge and polished on the both sides before 
final cleaning and inspection. However, some optical glasses are as small as several mm 
in height and width. Difficulties in dealing with (handling) those glasses during the 
beveling and inspection processes require more process steps and increase costs due to 
deteriorated yield and product quality. Thus, recently, for more efficient inspection steps 
and less manufacturing steps, V-shaped cross-section notches are formed on the polished 
glass board along predetermined cutting lines. Then, the glass board is cut from the 
V-shaped cross-section notched surface through a full-cut dicing with the beveled part 
being left. In such a case, the board is cut with the dicing blade incising the adhesive 
tape. Therefore, the full-cut dicing still causes the inconveniences as described above. 
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[0005] 

The present invention is made to solve the problems above and the purpose of the present 
invention is to provide a method for processing a board that can totally solve the 
inconveniences with the cutting of a base board into individual pieces. 

[0006] 

[Problem solution means] 

In order to achieve the purpose above, the present invention provides a method for 
processing a board wherein a base board is mounted onto an adhesive tape and cut into 
individual pieces using a (Jicing blade, primarily comprising first and second processing 
steps. First, in the first processing step wherein one surface of a base board is the surface 
to be processed, the other surface of the base board is attached to an adhesive tape and 
notches are formed to a specified depth on the one surface of the base board along 
predetermined cutting lines. Then, in the second processing step wherein the other 
surface of the base board is the surface to be processed, one surface of the base board is 
attached to an adhesive tape and the base board is full-cut along the notches from the 
other surface of the base board with the blade tip being placed within the space between 
the adhesive tape and notch. 

[0007] 

In the method for processing a board according to the present invention, no contact occurs, 
between the dicing blade and adhesive tapes at the first and second processing steps. 
Therefore, the cut resistance during the dicing will not be significantly reduced or no 
chippings and tape debris will attach to the board surface. 

[0008] 

[Embodiments] 

An Embodiment of the present invention is described hereafter with reference to the 
drawings. Fig.l is an illustration to explain Embodiment 1 of the method for processing a 
board according to the present invention, which represents the processing of a LCD glass 
board. 
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[0009] 

First, in the first processing step, as shown in Fig.l (a), a base board 1, coated with 
oriented liquid crystal membrane (polyimide membrane) and rubbed, is mounted onto an 
adhesive tape (dicing tape) 2. Here, highly functional devices such as liquid crystal 
materials including the oriented liquid crystal membrane and transparent electrodes, 
TFTs, and color filters are mounted on a surface 3 of the board 1. Thus, the 
devices-mounted surface 3 is the surface to be processed and the opposite or back side' (the 
other surface) 4 of the board is attached to an adhesive tape 2a. Here, the adhesive tape 
2 is a UV curing adhesive tape that yields strong adhesion. 

[0010] 

Then, as shown in Fig.l (b), notches 5 are formed to a specified depth on the 
devices-mounted surface 3 of the base board 1 along predetermined cutting lines (scribing 
lines) while the base board 1 is held by the adhesive tape 2a. The depth of the notches 5. 
is determined so that the base board 1 is full-cut without contact between the blade and 
adhesive tape. 

[0011] 

Here, a dicing blade 6 having a tapered edge at the tip is used to form V-shaped 
cross-section notches 5 on the devices-mounted surface 3 of the base board 1. The 
V-shaped cross-section notches 5 form an angle 0 of nearly 90° (see Fig.2). The notches 5 
also have the following measurements. As shown in Fig.2, assuming that centered at the 
cutting line L, the scribing line of the base board 1 has a width wi and the blade has a 
width w 3 for the full-cutting, which is described later (see Fig. 3), the width w 2 of the notch 
3 is defined by 0.75 wi (here, W2 > wa), which gives slight margins in relation to the 
scribing line width wi. According to this, the notches 5 have a depth D that is defined by 
w 2 /2. The angle 0 of the notches 5 is not restrictive to 90° and arbitrarily determined. 
[00 12] At the first processing step, the nearly V-shaped cross-section notches 5 are formed 
on the devices-mounted surface 3 of the base board 1. This can effectively prevent 
chipping of the devices -mounted surface 3. Glass dust created during the dicing may 
attach to the board surface. However, glass dust is not adhesive as such and washed off 
the board surface by water supplied during the cutting process. This eliminates 
additional cleaning by cleaning apparatus. 
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[0013] 

After notches 5 are formed on the devices-mounted surface 3 of the base board 1, UV 
irradiation is used to reduce the adhesion of the adhesive tape 2a and, then, the adhesive 
tape 2a is removed from the back side 4 of the base board 1. 

[0014] 

Then, in the second processing step, as shown in Fig.l (c), the base board 1 is reversed. 
Here, the back side 4 of the board is the surface to be processed and the opposite, 
devices-mounted surface 3 where the notches 5 are formed is attached to a virgin adhesive 
tape 2b. The base board 1 is mounted on the adhesive 2b with the devices-mounted 
surface 3 downward or facedown. The adhesive sheet 2a can be removed after the base 
board 1 is mounted on the adhesive sheet 2b so as to prevent dusting and scratching and 
improve workability. 

[0015] 

As shown in Fig.l (d), the base board 1 is full-cut along the previously formed notches 5 
while being held by the adhesive tape 2b. During full-cut dicing, as shown in Fig. 3, the 
base board 1 is full cut with the tip of a dicing blade 7 incising from the back side 4 of the 
board being placed within the space S between the adhesive tape 2b and notch 5. Here, a 
gap G is reserved between the dicing blade 7 and the adhesive tape 2b. Thus, the 
adhesive tape 2b is not scraped by contacting the dicing blade 7. 



[0016] 



As described above, the width W2 of the notches 5 is larger than the width W3 of the dicing 
blade 7. This can leave the beveled part at the edge of the individual boards la after the 
full-cutting of the base board 1 by the dicing blade 7. For a TFT board, the beveled part 
of the individual boards la ensures sufficient adhesive strength between the flexible board 
and the devices-mounted surface 3 that is hot pressed thereto. This will prevent chipping 
and cracking of end glass and improve product qualities and yields. 
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[0017] 

Nearly V-shaped cross-section notches (8) can be formed on the back side 4 of the board as 
shown in Fig. 1 (d) in the second processing step. In such a case, a dual dicer having two 
blades moving on the same line for each cutting operation can be used to full-cut the base 
board 1 and form V-shaped notches on the back side 4 of the board simultaneously for 
efficient dicing. 

[0018] . 

After the base board 1 is cut and divided along the notches 5, UV irradiation is used to 
reduce the adhesion of the adhesive tape 2b so that the individual boards la are easily 
removed from the adhesive tape 2b. 

[0019] 

After the board is processed, as shown in Fig.4 (a), the individual boards la are pushed 
upward using a push up pin 10 via the adhesive tape 2b and each picked up by a suction 
collet 11. Alternately, as shown in Fig.4 (b), the adhesive tape 2b is removed all at once 
while each one of the individual boards la is vacuum sucked on a stage 12. This results 
in separating the individual boards la. 

[0020] 

As described above, in Embodiment 1 of the method for processing a board, the notches 5 
are formed to a specified depth on the devices-mounted surface 3 of the base board 1 at the 
first processing step and, then, the base board 1 is full-cut from the back side 4 of the base 
board 1 with the tip of a blade being placed within the space between the adhesive tape 2b 
and notch 5 at the second processing step. No contact occurs between the dicing blade 
and adhesive tape at either step. Therefore, no adhesive chippings or tape debris will 
attach to the board surface. Furthermore, all the inconveniences due to the contact 
between the dicing blade and adhesive tape will be avoided such as increase in cut 
resistance and reduction in dicing speed and, thus, performance. 
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[0021] 

Fig.5 is an illustration to explain Embodiment 2 of the method for processing a board 
according to the present invention, which represents the processing of a hollow package 
seal glass for CCD image sensors. 

[0022] 

First, at the beginning of the first processing step, as shown in Fig.5 (a), a base board 
(transparent board) 1, polished on both sides, is mounted on an adhesive tape 2a. Here, 
the base board 1 is a transparent glass board. One surface 3 is the surface to be 
processed and the opposite side (the other surface) 4 is attached to the adhesive tape 2a. 

[0023] 

Then, as shown in Fig.5 (b), notches 5 are formed to a specified depth on the one surface 3 
of the base board 1 along predetermined cutting lines while the base board 1 is held by the 
adhesive tape 2a. Here again, nearly V-shaped cross section notches 5 are formed on the 
one surface 3 of the base board 1 using a dicing blade 6 having a tapered edge at the tip as 
is in Embodiment 1. 

[0024] 

After the notches 5 are formed on the one surface 3 of the base board 1, UV irradiation is 
used to reduce the adhesion of the adhesive tape 2a and, then, the adhesive tape 2a is 
removed from the other surface 4 of the base board 1. 

[0025] 

Then, in the second processing step, as shown in Fig.5 (c), the other surface 4 of the base 
board 1 is the surface to be processed and the opposite surface, the one surface 3 where the 
notches 5 are formed, is attached to a virgin adhesive tape 2b. Here again, the adhesive 
sheet 2a can be removed after the base board 1 is mounted on the adhesive sheet 2b so as 
to prevent dusting and scratching and improve workability. Then, as shown in Fig.5 (d), 
the base board 1 is full-cut from the other surface 4 of the base board 1 along the 
previously formed notches 5 while it is held by the adhesive tape 2b. During this process, 
the base board 1 is full-cut with the tip of a not-shown blade being placed within the space 
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S between the adhesive tape 2b and notch 5 as is in Embodiment 1. Using a blade having 
. a smaller width than the notch 5 allows the beveled part to remain at the edge of the 
individual boards la. This can eliminate cumbersome beveling operation. 

[0026] 

After the base board 1 is cut to a specified measure, UV irradiation is used to reduce the 
adhesion of the adhesive tape 2b. Then, the individual boards (seal glass) la are ~ 
separated, by collet pick-up (or tape removal with vacuum suction). Following this, as 
shown in Fig.6, the seal glass la is bonded via sealant 22 to the top of a package body 21 in 
which solid image pick-up device (chip) is mounted. Here, a package design using a glass 
surface 4 with no beveled (V-shaped) part bonded to the package body ensures sufficient 
bonding area between the seal glass la and package body 21. This yields high sealing 
property in between. In addition, having the beveled end surface opposite to the glass 
seal surface contributes to improve safety in manually dealing with it (for example 
preventing injury while handling it) and to prevent chipping and cracking of the glass end 
surface due to external factors. 

[0027] 

As described above, no contact occurs between the dicing blade ad adhesive tape during 
the cutting of a base board in Embodiment 2 of the method for processing a board. 
Therefore, no adhesive chippings or tape debris will attach to the board surface as is in 
Embodiment 1. Furthermore, all the inconveniences due to the contact between the 
dicing blade and adhesive tape will be avoided such as increase in cut resistance, increase 
in wear of the blade resulting from fallout of abrasives, and reduction in dicing speed and, 
thus, performance 

[0028] 

Nearly V-shaped cross-section notches (8) can be formed on the other surface 4 of the base 
board 1 as shown in Fig. 5 (d) at the second processing step of Embodiment 2 as well. 
However, extremely large V-shaped notches result in reducing the bonding area between 
the seal glass la and the package body 21 when they are bonded to each other, impairing 
the sealing property. Therefore, it is desired to minimize the V shape on the other surface 
4 of the base board 1. 
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[0029] 

The V-shaped cross-section notches 5 are formed on the one surface 3 of the base board 1 
at the first processing step of both Embodiments 1 and 2. Formed in the first processing 
step, the notches 5 having a tapered or V-shaped cross-section opening upward serve to 
obtain additional effects such as preventing chipping and reducing beveling operation load. 
In the case where more or less chipping during the forming of notches 5 is not particularly 
problematic, the notches can have a recessed cross-section as shown in Fig. 7 or a 4 ~" 
not shown U-shaped cross-section, depending on the blade tip contour. When a dual dicer 
is used, notches are formed on the one surface 3 of the base board 1 through the Vcut plus 
half cut operation at the first processing step and the base board 1 is but from the other 
surface 4 of the base board 1 through the V cut plus half cut operation (substantially 
full-cut in combination) at the second processing step. 

[0030] 

The method for processing a board according to the present invention can also be attached 
to the dicing process of wafers where devices are integrated on a silicon board besides the 
dicing of optical glass such as LCD glass boards and CCD image sensor seal glass. In 
particular for the wafer dicing, if any silicon chippings remain on the chips separated from 
the wafer, they are embedded into the chip surface by pressure during the molding (resin 
sealing) and the wiring pattern thereon may be damaged. The present invention can 
prevent the residue of silicon chippings on the chip and, thus, prevent the wiring pattern 
from being damaged. 

[0031] 

In the prior art, the dicing blade cut into the adhesive tape and, therefore, the adhesive 
tape have to be discarded once it is used. The base board is cut without damaging the 
adhesive tape in the present invention. Thus, one adhesive tape can be repeatedly used if 
it is a low adhesive tape, not UV curing type. 
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[0032] 

[Efficacy of the invention] 

As described above, no contact occurs between the dicing blade and the adhesive tape both 
at the first processing step wherein notches are formed to a specified depth on one surface 
of a base board and the second processing step wherein the base board is full-cut from the 
other surface of the base board of the method for processing a board according to the : ! . : 
present invention. Thus, no .adhesive contaminant (chippings and tape debris) will attach 
to the board surface. This can prevent various product defects due to foreign substances, 
such as image defects of LCD and CCD image sensors: In addition, cut resistance during 
the cutting of a base board by a dicing blade is reduced. This can prolong the life span of 
the dicing blade and increase the dicing speed, leading to improved productivity. 
Furthermore, being not damaged by the dicing, the adhesive tape can be repeatedly used, 
significantly saving the tape. 
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[Brief explanation of the drawings] 
[Fig.l] 

Fig.l is an illustration to explain Embodiment 1 of the method for processing a board 
according to the present invention. 

[Fig.2] 

Fig.2 is an illustration to explain the first processing step. 
[Fig.3] 

Fig.3 is an illustration to explain the second processing step. 
[Fig.4] 

Fig. 4 is an illustration to show the treatment after the boar is processed. 
[Fig.5] 

Fig. 5 is an illustration to explain Embodiment 2 of the method for processing a board 
according to the present invention. 

[Fig.6] 

Fig.6 is an illustration to show an example of the mounting of a seal glass. 
[Fig.7] 

Fig.7 is an illustration to show modified notches. 



[Legend] 



1 base board 

2a, 2b adhesive tape 

3 one surface 

4 the other surface 

5 notch 

6, 7 dicing blade 

[Fig.l] 

1 base board 

2 adhesive tape 

3 (one surface) 

4 (the other surface) 

5 notch 

6 dicing blade 
[Fig.3] 

7 dicing blade 
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